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In the Claims 

1 . (Currently Amended) A method of determining the statistical significance of a difference 
between haplotypc frequency profiles of at least two groups of individuals comprising: 

a) obtaining haplotypes for all individuals in one of said at least two groups of 
individuals by genotyping the same chromosomal segment; 

b) obtaining haplotypes for all individuals in another of said at least two groups of 
individuals by genotyping the same chromosomal segment; 

c) identifying the haplotypes of all individuals in each of said at least two groups using 
a binary code to generate a binary mask array; 

d) analyzing the haplotypes of said at least two groups of individuals comprising the 
steps of: 

determining the combined likelihood that said at least two groups of individuals are derived 
from the same distribution of haplotypes; 

determining the sum of the separate likelihoods that each of said at least two groups of 
individuals arc derived from the same distribution of haplotypes; 

determining the difference of said sum and said combined likelihood; and 

determining the significance of the difference of said sum and said co mbined likelihood this 
difference-by simulating hypothetical groups by randomly permuting the haplotypes between groups 
the groups, of step. Ca).and.slfiI>ib)Jo determine the probabil ity that the groups of step £a)jmdstcp (b) 
do not come from the same distribution of haplotypes and assessing the sta tisti cal significance o f the 
iUffeaicc of said. sum and said co mbined likelihood based on the probability that the test yajuc 
have, res uUed _ pu rely, by chance. 

2-3. (Canceled) 

4. (Currently Amended) A system for determining the statistical significance of the difference 
between haplotypc frequency profiles of at least two groups of individuals, comprising: 

J:\GP.N\0S5. UStM.COMiArticnd-RcspVVnitl.aneKcc.Jd.dotfDNB/sl 
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(aj.first instructions for identifying the haplotypes of all individuals in each of said at least 
two groups of individuals using a binary code to generate a binary mask array; 

(b) second instructions for determining the combined likelihood that said at least two groups 
of individuals are derived from the same distribution of haplotypes associated to a binary code; 

{catbird instructions for determining the sum of separate likelihoods that said at least two 
groups of individuals arc derived from the same distribution of haplotypes associated to a binary 
code; 

(d) .fourth instructions for determining the difference of said sum and said combined 
likelihood; and 

feXfiflh instructions for determining the difference of said sum and said combined likel ihood 
by simubrti ng hypothetical groups b y randomly permu tin g the haplot y pes bet ween the gro ups o f (b) 
to determine the probability that th e groups do not come from the same dist ribution of haplotypes 
and assessing the statistical significan c e of the differ e nce of s aid sum and said combined likelihood 
based on the probability that t he test value could have resulted purely by chance s-significance of 
tfHs-(Hftemi^e-4^-&mHriating hypot h e l te al - groups by randomly p e rmuting thfr4^k> type s- between 
g roups- to^kt^effl4^Ae-t>rebaMi^4h at the gro u ps d o not c o me from th e s am e^&f&ution-of 



wherein said system comprises one or more electronically connected computers executing 
software obtained by linking modules of programs and stored on programmed storage devices. 

5-6, (Canceled) 

7, (Currently Amended) A programmed storage device comprising instructions that when 
executed perform a method comprising: 

(aj_clelcrminiug the statistical significance of the difference between haplotypc frequency 
profiles of at least two groups of individuals by comprising comparing the final likelihood that all 
groups of individuals come from the same distribution of haplotypes with the sum of the final 
likelihoods for each group separately; and 

(b\ .determining the significance of this difference by simulating hypothetical groups by 

J:\GmOB5.US04.CO>*Airim^ 




haplotypes; 
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randomly permuting the haplotypes between the groups of fa) to determine the probability thai the 
groups of.(aJ_do riot come from the same distribution of haplotypes. 

8-39. (Canceled) 

40. (Currently Amended) A method of determining the statistical significance of a difference 
between haplolypc frequency profiles of at least two groups of individuals comprising: 

a) obtaining haplotypes to all individuals in one of said at least two groups of individuals 
by genotyping the same chromosomal segment; 

b) obtaining haplotypes to all individuals in another of said at least two groups of 
individuals by genotyping the same chromosomal segment; 

c) identifying the haplotypes of all individuals in each of said at least two groups using 
a binary code to generate a binary mask array; 

d) calculating all possible single-haplotype chi-squarc tests in order to provide measures 
of association between groups for a particular haplotype; and 

e) analyzing the haplotypes of said at least two groups of individuals to determine the 
statistical significance of a difference between haplotype frequency profiles of said at least two 
groups of individuals comprising the steps of: 

determining the combined likelihood that said at least two groups of individuals are derived 
from the same distribution of haplotypes; 

determining the sum of the separate likelihoods that each of said at least two groups of 
individuals are derived from the same distribution of haplotypes; 

determining the difference of said sum and said combined likelihood; and 

dctciininina the significance o f the differen ce of said sum and said con^bined likelihoodby 
si nuilat i ng hyiiothclical groups by randomly permutin g the ha plotypes between the groups of slop (a) 
and step (hi to determine the prob ability that the groups of step (a) and step (bl do not come from the 
same disMbution of haplotypes and assess ing the statistical signifi cance of the difference of said sum 
and said, combined likelihood based on the probability that the test va lue cou ld have resul ted purely 
by. cllO nccdetertt >i ni ng- the- stotist-kiat-sigfH-fie-anee-ogt-he d i f f e re nee^^akt-^um^ffld-sai4^combi ned 

JAGHN\0851I.S04X'OhKAnicnd-RcsiMmd.fiacr-rcc.2d.<fo^NB/sl 
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likelihood by sinKtkUmg-lvyjH^ 

to -determine the-probabiHly-that the-gfeups-de-ftet-ee m e from 4tie-same-(ti^i^^frof-hafi1olype5. 

4 1 . (Currently Amended) A method of determining the statistical significance of a difference 
between haplolype frequency profiles of at least two groups of individuals comprising: 

a) obtaining haplotypcs to all individuals in one of said at least two groups of individuals 
by gcnolyping the same chromosomal segment; 

b) obtaining haplotypcs to all individuals in another of said at least two groups of 
individuals by genotyping the same chromosomal segment; 

c) identifying the haplotypes of all individuals in each of said at least two groups using 
a binary code to generate a binary mask array; 

d) assessing the statistical significance of individual haplotypes using an odds ratio or a 
P-execss value in order to provide measures of association between groups for a particular haplolype; 
and 

c) analyzing the haplotypes of said at least two groups of individuals to determine the 
statistical significance of a difference between haplolype frequency profiles of said at least two 
groups of individuals comprising the steps of: 

dclcrm ining the combined likelihood that said at least two groups of individuals arc derived 
from the same distribution of haplotypes; 

determining the sum of the separate likelihoods that each of said at least two groups of 
individuals are derived from the same distribution of haplotypes; 

determining the difference of said sum and said combined likelihood; and 

determining the significance of the difference of said sum and said combined likeliho od by 
sjimdntiuK hypothetical groups by rand omly permuting the hap lot ype s between the groups of step (a) 
and step (b) to determine the probabili ty that the grou ps of step (al and ste p (b) do not come from the 
same distribution of haplotypcs an d assessing the statistical signifi cance of the diffe rence o f said sum 
and sa i d comb mcd J i k el iho od based on the probabi lity t hat the tes t value could have resulted p u re] y 
by. chancedeterffl^ sign i ficanc e of th e diff ereiaee^feftklHM^ 

like] i hood by simulnting hypo^liet4eal-gfeups by HH^efflly-pertTtHtiHg4l^e-haplotypQS -befweei t groups 

J \Cilr:hJ\085.US(M.CO>Mnicncl- RcspWncI ailer-rce.2d.d(></DNIVsl 
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io determine thefH^babilUy-thaMhe ^tnij>s-do-fiot"Gem€-ftoin tke-5ame-4i&tri-butieR<>f-l>apk>type^. 
42*45. (Canceled) 

46. (Currently Amended) A system for determining the statistical significance of the 
difference between haplotype frequency profiles of at least two groups of individuals, comprising: 

(a) first instructions for identifying the haplotypes of all individuals in each of said at least 
two groups of individuals using a binary code to generate a binary mask array; 

(b^second instructions for determining the combined likelihood that said at least two groups 
of individuals arc derived from the same distribution of haplotypes associated to a binary code; 

(c) .third instructions for determining the sum of separate likelihoods that said at least two 
groups of individuals are derived from the same distribution of haplotypes associated to a binary 
code; 

(dLfourth instructions for determining the difference of said sum and said combined 
likelihood; and 

.(e).fifth instructions for calculating all possible single-haplotype chi-square tests in order to 
provide measures of association between groups for a particular haplotype; and 

f XLsixlh instructions for de termining the significance of the difference of sa i d sum and said 
combined likelihood by simulating h y pothetical groups by randomly permuting the haplotypes 
lpJQ t wcci x .the groups of (b) to determine the probabil i ty that t he groups of fb) do. nojLcomc fronuhe 
same distribulion of haplotypes and assess ing the statistical s ignifica nce of the difference of said sum 
and said combined likelihood based on the probability that the test value coul d have resulted pu rely 
l>X5banccd€KeraiMHg"the--si g ni fi o onc e o f this d iff er e nc e -by-simula ting hypothette al-greups--by 
raH(tortUy^ei4wit4Hg-tJw^ap h)lypea betw e en group s4e4etermk^h^ 

n e t co me fro m the same d i s tri biU-ioi>of-hapletypes4n^rder4o-d^temH ne 4*H^tx^^ieal-signifieanc^ o f 
o difference between liaplotype-freque noy profiles o f-sakh&4o a st- t w o groxtpsH>f4ndividuais •; 

wherein said system comprises one or more electronically connected computers executing 
software obtained by linking modules of programs and stored on programmed storage devices. 



J:\Cil-NW85JJS04.CX>rMr^ 
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47. (Currently Amended) A system for determining the statistical significance of the 
difference between haplotypc frequency profiles of at least two groups of individuals, comprising: 

first instructions for identifying the haplotypes of all individuals in each of said at least two 
groups of individuals using a binary code to generate a binary mask array; 

second instructions for determining the combined likelihood that said at least two groups of 
individuals are derived from the same distribution of haplotypes associated to a binary code; 

third instructions for determining the sum of the separate likelihoods that said at least two 
groups of individuals are derived from the same distribution of haplotypes associated to a binary 
code; 

fourth instructions for determining the difference of said sum and said combined likelihood; 

and 

fiflh instructions for calculating the statistical signi ficance of individual haplotypes using an 
odds ratio or a P-cxcess value in order to provide measures of association between groups for a 
particular haplotypc; and 

sixth instructions for det ermining the significance of the d ifference of said su m and said 
SQJJiWncd likelihood by simulating hypothetical groups b y randoml y permuting the haplotypes 
between the groups of (b) to determin e the p robability that th e groups of ( b) do not come from the 
same distribution of haplotypes and assessing the statistical significance of th e difference of said sum 
ffi ld.s.a i d mbjned J i ke 1 i hood b ased on the probability that the test value could have resulted purely 
by. cha ncedetermfoing- the-sigm ficance of this diffe re nc e by s imulating hypoth efci e el-gmu ps -by 
i ai-Hlomly-pei : mbrting4he haplotypes bet ween groups t o^€^r^B64he-probftbilky-that-the-gfeifps do 
not come -from 4he same 4istribttt4on-of haplotypes4fb ord er to det e rmine the^tatistieat significance of 
tt-di (Terenee-bet^^v^ of said at least two groups of in dividuals; 

wherein said system comprises one or more electronically connected computers executing 
software obtained by linking modules of programs and stored on programmed storage devices. 

48, (Currently Amended) A programmed storage device comprising instructions that when 
executed perform a method comprising: 

{a). determining the statistical significance of the difference between haplotypc frequency 

J:\GKM0S5.WS04 XX>rMm^ 
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profiles of at least two groups of individuals by comprising comparing the final likelihood that all 
groups of individuals come from the same distribution of haplotypes with the sum of the final 
likelihoods for each group separately; 

£b) determining the significance of this difference by simulating hypothetical groups by 
randomly permuting the haplotypes between the.groups of (a) to determine the probability that (he 
groups do not come from the same distribution of haplotypes; and 

fclealculating the statistical significance of individual haplotypes using an odds ratio or a P- 
excess value in order to provide measures of association between groups for a particular haplotype. 

49. (Currently Amended) A programmed storage device comprising instructions that when 
executed perform a method comprising: 

(a^delerminiog the statistical significance of the difference between haplotype frequency 
profiles of at least two groups of individuals by comprising comparing the final likelihood that all 
groups of individuals come from the same distribution of haplotypes with the sum of the final 
likelihoods for each group separately; 

(b) .determining the significance of this difference by simulating hypothetical groups by 
randomly permuting the haplotypes between groups of fa) to determine the probability that the 
groups do not come from the same distribution of haplotypes; and 

£c) calculat ing all possible single-haplotype chi-square tests in order to provide measures of 
association between groups for a particular haplotype. 

50. (Currently Amended) A method of determining the statistical signi ficonce of a difference 
between haplotype frequency profiles of at least two groups of individuals comprising: 

a) obtaining haplotypes to all individuals in one of said at least two groups of individuals 
by genotyping the same chromosomal segment; 

b) obtaining haplotypes to all individuals in another of said at least two groups of 
individuals by genotyping the same chromosomal segment; 

c) identifying the haplotypes of all individuals in each of said at least two groups using a 
binary code to generate a binary mask array; 

,) :\( i risl\0H 5, USO'1 CONVAincad-Rcsp\A md. a (k r-ree.2d .dotfDND/sl 
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d) using said binary ma.sk array for analyzing the haplotypes of said at least two groups 
of individuals comprising the steps of: 

1) determining the combined likelihood that said at least two groups of 
individuals are derived from the same distribution of haplotypes; 

2) determining the sum of the separate likelihoods that each of said at least two 
groups of individuals are derived from the same distribution of haplotypes; 

3) determining the difference of said sum and said combined likelihood; and 

4) determining th e sig n ifican ce o f the diff erence of said sum and said combined 
likelihood by simulating hypothe tical groups by random ly permu ling the hap_lolypcshet\y<^n 
th£ fitoups of (d)(1 ) and (d)(2) to determine the probability that th e groups of (d)(1) and 
k!)(2)_ d<? not, come from the sa me distribution of haplo t ypes and assessing the statistical 
significance of the differen ce of said sum and said c omb i ned likelihood based on the 
probability., that the test value co uld have resulted pu rely bv chancedetermimng -the 
signifioaivceof-thi^li^ 

haplotypes beiween-g roups t o det ermin e th e probabi lky4lm^t>e^Hj^o4^eoii^fi^i>H]i6 
sanie^i^foutio n of haplotyp e s . 
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